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Background: Previous EBCT studies showed that coronary artery calcification (CAC) predicted atherosclerotic burden and future cardiac events. 
However, the mechanism underlying this relationship has not been well studied.
Methods: In PROSPECT, following successful stenting in 697 acute coronary syndrome pts, 3-vessel grayscale and virtual histology (VH) 
intravascular ultrasound (IVUS) was performed; the most powerful predictors of future unanticipated non-culprit lesion (NCL) MACE were a minimal 
luminal area (MLA) ≤4mm2, plaque burden ≥70%, and VH thin-cap fibroatheroma (TCFA). In this analysis, 2880 untreated NCLs were identified and 
divided into quartiles according to VH-IVUS total dense calcium (DC) volume per lesion.
Results: Increasing quartiles of DC volume were significantly associated with smaller MLA, larger plaque volume, presence of plaque rupture, and 
higher necrotic core (NC) content (p<0.0001 for all comparisons, Table). In addition, the frequency of lesions with plaque burden >70% and VH thin-
cap fibroatheroma (TCFA) significantly increased from 1st to 4th DC quartiles (p<0.0001), along with the number, length, and maximum arcs of NC 
within the VH-TCFA. Composite 3-year MACE were also highest in the 4th quartile (p=0.003).
Conclusion: The volume of DC is closely correlated with high-risk “vulnerable” plaque characteristics and future NCL-related MACE. This study 
supports a role of for calcification in the progression and as a marker of coronary atherosclerosis in humans. 
Quartile of total dense calcium volume
Q1 Q2 Q3 Q4 P
Total dense calcium volume (mm3) 0.5 (0.4, 0.5) 1.2 (1.1, 1.3) 3.4 (3.3, 3.6) 16.7 (15.4, 17.9) <0.0001
NC volume (mm3) 1.1 (1.0, 1.2) 3.2 (3.0, 3.4) 8.4 (7.9, 8.8) 28.7 (26.8, 30.5) <0.0001
Plaque volume (mm3) 34.9 (31.7, 38.0) 73.5 (67.8, 79.1) 135.6 (127.6, 143.6) 290.2 (275.1, 305.2) <0.0001
MLA (mm2) 6.9 (6.7, 7.2) 6.8 (6.6, 7.1) 6.4 (6.2, 6.7) 6.0 (5.8, 6.3) <0.0001
Plaque rupture (%) 7 (1.0%) 8 (1.1%) 26 (3.6%) 64 (8.9%) <0.0001
VH-TCFA with single NC (%) 18 (2.5%) 57 (7.9%) 72 (10.0%) 37 (5.1%) 0.19
VH-TCFA with multiple NC (%) 9 (1.3%) 44 (6.1%) 120 (16.7%) 285 (39.6%) <0.0001
TCFA length (mm) 1.2 (0.9, 1.5) 1.8 (1.5, 2.1) 2.4 (2.1, 2.8) 4.6 (4.2, 5.1) <0.0001
Max Arc of NC abutting to lumen (degree) 58.1 (53.2, 86.8) 65.8 (60.8, 70.8) 74.8 (70.7, 78.9) 83.3 (79.4, 87.1) <0.0001
MACE at 3 years (%) 6 (0.9) 5 (0.8) 15 (2.3) 24 (3.6) 0.0003
